Background: Herbs are being widely explored to discover alternatives to synthetic antibacterial agents.Small Cardamom often referred to as queen of spices because of its very pleasant aroma and taste, have a history as old as human race. Most people use cardamom as a spice and are largely unaware of its numerous health benefits. The purpose of this study was to evaluate the effect of different concentrations of water and alcoholic cardamom extracts on sensitivities, growth, and adherence of Mutans streptococci in vitro. Materials and Methods: In this study, saliva was collected from ten volunteers (College students 18-22 years). Agar well technique was used to study the sensitivities of Mutans streptococci to different concentrations of small cardamom extracts and other control agents, also the effects of small cardamom extracts on viable counts, adherence of Mutans streptococci were studied Results: According to agar well diffusion methods, both cardamom extracts were effective in inhibition of Mutans streptococci, but still weaker than chlorhexidine gluconate 0.2%. Alcoholic extracts showed higher zone of inhibition compared to the same concentration of water with high significance differences (P<0.01). The effects of 10%, 15%, and 20% of both water and alcohol extracts of small cardamom were tested on the viability counts of Mutans streptococci in vitro. Highly significant reduction in the counts of bacteria was reported of both cardamom extracts and CHX in comparison to control without agents after 24 hr. Both cardamom extracts less effective than CHX. All the concentration of water and alcohol cardamom mouth washes tested was not effective in prevention the adherence of bacteria on teeth surface in vitro, while CHX was effective in prevention the adherence of bacteria. Conclusion: Cardamom extracts were effective against Mutans streptococci, but still less than CHX. 
INTRODUCTION
Dental caries is one of the most common infectious diseases in oral human cavity (1, 2) . The mouth contains a wide variety of oral bacteria, but only a few species of bacteria are believed to cause dental caries; Mutans streptococcus and Lactobacilli (3) (4) (5) . The elimination of cariogenic bacteria from the oral cavity using antibacterial agents is one of primary strategies for prevention of dental caries (6) . Medicated oral rinses usually contains antimicrobial agents, such as chlorhexidine gluconate which is very potent chemo-prophylactic agent, it has abroad spectrum action especially against Mutans streptococci (1) MSc student, Department of Pedodontics and Preventive dentistry, College of Dentistry, Baghdad University (2) Professor, Department of Pedodontics and Preventive dentistry, College of Dentistry, Baghdad University group. But it has many side effect like staining of teeth, altering the test of the mouth and desquamation of oral mucosa (7, 8) . Herbs are being widely explored to discover alternatives to synthetic antibacterial agents (9) . Small cardamom often referred to as queen of spices because of its very pleasant aroma and taste, has a history as old as human race (10) . Most people use cardamom as a spice and are largely unaware of its numerous health benefits. In addition to its wide use for culinary purpose, cardamom has folkloric repute as carminative, stomachic, diuretic, antibacterial, analgesic, antiviral, anti-inflammatory, antifungal and is considered useful in treatment of many diseases (10, 11) . There are very little exclusive studies about small cardamom antibacterial effect on dental caries. For all of the above this study was conducted.
MATERIALS AND METHODS
Small cardamom fruits were obtained from AL-Shoorga market. Small cardamom fruits were American origin grade 4. The samples were carefully washed under de-ionized followed by sterile distilled water and then air dried for two days, pounded using a mixer grinder and stored in air tight bottles. There are two methods for extraction: water extraction and alcoholic extraction. For water extract 100grams of fruit powder of cardamom was soaked in 1000ml cold sterile distilled water in a conical flask and left undisturbed for 24h. For alcoholic extract 100 grams of fruit powder was kept in 70% ethanol for 3 consecutive days at room temperature. Then both extract filtered off using a sterile Whatman filter paper No1 (12) .The filtered extract was concentrated under vacuum below 40 o C using a rotaevaporator. The weight of the solid residue was recorded and taken as the yield of crude extract (13) . Stimulated saliva was collected from ten healthy looking students from University of AL-Mustansiriya aged (18-22) years in order to carry out in vitro experiments from which Mutans streptococci were isolated, purified, and diagnosis according to morphological, microscopical, biochemical test and by VITEK2 test. Agar well technique was applied to study the antibacterial effects of different concentrations of water and alcoholic cardamom extracts (5%, 10%, 15%, 20%, 25%, 30%), compared with chlorhexidine 0.2% as a control positive and deionized water as control negative on MHA media.
These experiments were conducted on 10 isolates of Mutans streptococci. The viability counts of Mutans streptococci inoculated from broth media, to which 10%, 15%, and 20% of water and alcoholic cardamom extracts, CHX 0.2% and de-ionized water were added have been estimated in comparison to the control (broth and bacteria only).The procedure was carried on 5 isolates of Mutans streptococci. The prevention of adherence of Mutans streptococci to the teeth and stainless wire after the 10%, 15%, and 20% of water and alcoholic cardamom extracts, chlorhexidine 0.2% and de-ionized water compared to the control positive (broth and bacteria without agent) and control negative (broth and agent without bacteria) had been tested in vitro These experiments carried on 50 extracted first premolars (right and left sides) form Orthodontic department.
RESULTS
Sensitivities of Mutans streptococci (MS) to different concentrations of cardamom, CHX and de-ionized water in vitro were determined by using agar well diffusion method. The diameter of inhibition zone (clear zone of no growth of MS around each well) was found to increase as the concentrations of cardamom extracts increase. De-ionized water showed no zone of inhibition while CHX showed the highest zones of inhibition compared to the cardamom extracts as shown table (Table 1) .Alcoholic extracts showed higher zone of inhibition compared to the same concentration of water with high significance differences (P<0.01) ( Table 2 ).
The counts of MS were tested in vitro in the presence of 10%, 15%, and 20 % of water and alcoholic extracts of cardamom, CHX, de-ionized water and control. LSD test used to compare the initial count, the counts of bacteria after 24 hr and their counts after using different agents. The result showed high significance differences between agents except a significance difference between initial count and CHX and no significance difference between counts after 24and de-ionized water (Table 3 ). All the concentrations of cardamom extracts tested were failed in the prevention of adherence of Mutans streptococci, while control negative and teeth treated with CHX showed no accumulation of dental plaque on them after seen days of incubation (Table 4) .
DISCUSSION
Sensitivities of Mutans streptococci to different concentrations of water and alcohol extracts of cardamom by agar well diffusion method had been tested in this study. Results showed that cardamom extracted by water and alcohol were able to inhibit the growth of Mutans streptococci, this finding were in coincidence with other studies (10, 14) . The diameter of zones of inhibition of MS were increased as the concentration of both cardamom extracts increased from 10% to 30% but still lower than CHX 0.2%. For alcohol extract the zones of inhibition was much higher than water extract with highly significant differences, (this finding may be explained by the fact that, the components of cardamom that had antibacterial effects against MS and inhibit its growth, and were more soluble in alcohol than water. By laboratory analysis of small cardamom by HPLC (High-performance liquid chromatography), in this study, it was found that concentration of major active compounds (1-8 cineole, α-terpinyl acetate) is higher in alcohol extract than in water extract. The antimicrobial property of small cardamom has been shown to be attributable to the essential oil fraction (15) .
A highly significant reduction was found in the viable counts of Mutans streptococci in 10%, 15% and 20% of both cardamom extracts compared to the control after 24 hr. It could be attributed to chemical constituents of small cardamom like Cineole; the major active component of cardamom oil. It is a potent antiseptic that is known to kill bacteria producing bad breath and other infections (10) . No one of any concentration of water and alcohol cardamom mouth washes tested was able to prevent adherence of bacteria. However in comparison to the control, plaque thickness was less. This reduction in plaque thickness may be attributed to the inhibitory effect of these agents on growth or metabolism of these bacteria rather than on adherence ability. 
